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GLUCOSAMINE FATTY ACID COMPOSITIONS AND THEIR USE 
FIELD OF INVENTION 

The invention relates to the presentation and use of sugar amines. 
PRIOR PATENT 

(WO i,rT W PreViOUS ' y fi ' £d °" SU8 " Sa " S h PCT <» 96/00952 

WO 96/33,55), where N - methyl glucamme (me «* 

broad ly presented as N -a lkyl polyhydroxy ^ „ > «~ 

P o,y_ d 6tty acid , The fatty acHs m f ^ ^ « < 

essenhai fatty acids i.e. those beyond the 6-desaturation staae in h„m 

ifnol-i, —a „ ,. , . . aaturanon stage m bodil y conversion of dietary 

71 7 T ' 31,11 ^ M SUCh ° r ^ *™ ° f — • « -ides 2 

a b.tunctrona, compound a,so having a sah-forming acidic function Exatnpies o7 , 

— are ~ acw - wh - - -> - - - . - «i s : 

N-methyl glucamme salts are:- 

CH 2 N + HMe ~ OOC-R 
HCOH 
HOCH 
HCOH 

HCOH 
I 

CH 2 OH 

where R is the carbon chain of the fatty acid. 

The purpose is to present the fatty acids in water soluble form for their numerou 
therapeutic and other actions, allowing for exan.nl. a u 

h««t,v ^ . 8 6Xample reac, y ^sorption from the gut into the 

hepatic portal system, or intravenous administration However the , 
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FATTY ACrDS 

Tab.e ,11" fitty aCkiS (EFAS) » d ** -version pa,„wa y s are see out i„ 

TABLE! 



n-6EFA\ 
18:2n-6 
(Linoleic acid, LA) 

f 

18:3n-6 
(y - Linoienic acid GLA) 

20:3n - 6 

(Dihomo - y - linoienic acid, DGLA) 



5 - 6 - desaturase 



elongation 



4 

20:4n - 6 
(Arachidonic acid, AA) 

. i 

22:4n - 6 
(Adrenic acid, AdrA) 
I 

22:5n - 6 



5 - 5 - desaturase 



elongation 



6 - 4 - desaturase 



n-3 EFA'.s 
18:3n-3 
(cc-Linolenic acid, ALA) 
■I 

18:4n-3 
(Stearidonic acid, SA) 
4- 

20:4n - 3 

20:5n - 3 
(Eicosapentaenoic acid, EPA) 
I 

22:5n-3 



4 

22:6n - 3 
(Docosahexaenoic acid, DHA) 



The acids, which in nature are of the all He r„ r • 
, . . «e or mean - cis configuration, are systematically namM 

as ,e_ of ^ correspond;ng octadecanoic> Qr J ~ 

rnr " dieno ': acid for la ° r — • — - . 1: 

for DHA, but designations ^ m ^ ^ ^ cafbon ^ 
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of centres of unsaturation and thp nn^u r 

on and the number of carbon atoms from the end of the chain to where 
the _,on beg,.,, such as , COIrespondingly> , , 2 ^ „ ^ ^ ^ 

Imttals, e.g. EPA a „d shontmi ^ Qf ^ ^ rf ^ 

used as tnv.a, natnes ,„ some of the cases. The acids beyond the delta-S-desahtration stage 
are someomes referred to as the delta-6-desaturated acids 8 



GENERAL BACKGROUND 



bones mUCh 8enera ' Wmti ° n K A ° mafate — ° f cartiiagc and 

bon s, o prevent™ of c«uage degeneration as part of the notnrai ageing process or" 
resu . of disease, and to treatment of motion and pah, associate IZl JH 
jotnts aspect in oareoarthriUs and in r_id arthritis, and also inCuding deg ell 
and mflarnmation of the oarti.age associated with the vertebral column. 

Dreg treatments are many, bu, while analgesics (e.g paracetamol and codeine) and 
—da, dnags mMD3) „ much ^ for ^ J£ 

w,,h osteoarmnns, rheumatoid ^ ^ ^ ' 

,de and there ,s some evidence that tney may actually impair canilage merab 2 1 

i a„rr o8ica h ' r roaches inciude ,Mra — — — — - 

ubneanon and chondroprotective agents including D-g,ucosamine sulphate 
glycosammoglycan-peptide complex and glycosaminoglycan po.ysulphate . 

Ceva^DGLAT T" T' ^ <«* *» — «• ~ oil) 

te DGLA ,eve,a whtch results in an Increase in proton of anti-inflatory ,-se J 
P— such as PGE1 . ^ EpA (e g ftom flsh J - 

productton of anti-inflammatory 3-series prostaglandins and 5-series leulcoMenes The and 
tnflannnatory aedvity of bo* OLA and EPA in animal and human studies is well document* 
tn prtor patents of the applicants and in Ac general literature. 

As a return, element, the amino-monosacchande glucosantine is found in the 
matrix of articular cartilage where it ,« =. ™ 

ge where lt 1S a component of various glycosaminogjycans. 
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Synthesis of glycosaminoglycans rcquires sulphate ions •„ we „ as fc 
Sadies have long demonsirated tha. glucosamine stimulates the uptake of radioactively 
labelled suiphate ions by chondrocytes as a result of glycosanainoglycan syrrrhesis More 
recen, in vll ro studies have supported the conclusion that glucosamine stimulates synthesis of 
glycosamtnoglycan and proteoglycans in general in chondrocytes. 

Additional properties of giucosamine include protection of articular cartilage from 
damage caused by some non-sterotda, anti-inflammatory dnags as we,, as anti-mflammatory 
aettvtty m models of acute and sub-acute inflammation no, caused by inhibition of 
prostag.andm synthesis. Also, several clinical tnals have demonstrated the efficacy of 
g ucosamine in the eontroi of symptoms of osteoarthritis. I, has been coneluded tha, oral 
glucosamine is as effective as a stands NSAID such as ibuprofen, in controlling symptoms 
wtth chmeally evident signs of inflammation, while i, is sig „ iflcant , y ^er tolerated. 

in considering this background it may seem surprising «ha t no suggestion has been 
made of combtning the effects of fatty acids and amino-sngara in relation to callage and 
bone disorders and especially osteoarthritis or other disorders of the joints. Nevertheless tha, 
appears to be so, and although the individual use of both glucosamine and long chain 
polyunsturated fany acids is known, the admixtures and parucularly the novel chemtoa, 
enttnes described herein give significant advantages, over currenl treataents . pa of ^ 
reason for this is undoubtedly the fac, tha, lipophilic compounds like the fa«y acids and 
hydrophilic compounds like glucosamine have no, nationally been combined within a 
single molecule. 

THE INVENTION 

The invention concentrates on glucosamine as a natural cartilage constituent and in 
chemical terms provides:- 

. Firstly: novel compositions of glucosamine and essential fatty acids, especially the 
delta-6-desaturated n-6 and n-3 essential fatty acids such as GLA and EPA. The fatty acids 
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may be used in natural form e.g. as evening primrose oil, fish oil, fungal oil, algal oil or other 
assimilable forms, or alternatively they may for example be present as salts of the 
glucosamine itself. 

Secondly: novel chemical entities combining the glucosamine and the fatty acids. 

More particularly, in terms of novel chemical entities, the invention provides amide, 
ester or amide/ester derivatives of glucosamine wherein one or more of the amino and 
hydroxy functions carries a fatty acyl group derived from an n-6 or n-3 essential fatty acid, the 
fatty acid being linked to the amine or hydroxy function either directly or through a linking 
compound itself having a carboxylic acid function and in the latter case being replaceable by 
a corresponding fatty alcohol group esterif.ed to a second carboxylic acid function of the 
linking compound. 

Such a structure may be as set out below:- 



i—OR 5 




NH-R 2 



wherein: - 

,o 



i) R 1 to R 5 are independently H or a UFA-C ^ or UFA'-C ^ group the same or 
different (but not all H) with the further possibility (when at least one of R 1 , R 3 , R 4 
and R 5 is such a group) that R 2 is a C, to C 4 acyl group or other biocompatible 
derivatising function; 
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ii) UFA is the carbon chain of an n-6 or n-3 preferably 6-desaturated essential fatty 
acxd, and very preferably a fatty acid with anti-inflammatory activity such as GLA 
DGLA, stearidonic acid, EPA or DHA; 

Hi) UFA' is ,he carbon chain of sach a fatty acid, or of a corresponding fatty alcohol 
covalen.ly linked ,o a biocompatible Afunctional compound also having a free acidic' 
group; 

and wherein when R 2 - H, ,he compound may he in the form of t he free base or as a sal, wi<h 
a pharmaceutical^ acceptable acid 

In terms of new uses rhe invention lies in application of compounds or compositions 
as above in rhe therapeutic or prophylactic tieatinen. of disease or de.erioration in bodily 
cartilaginous tissue. The carri.aginous .issue may in particular be dra, of rhe joints including 
.hose of me vettebral column and ma invention is particularly applicable in inflammatory 
jom. conditions irrcluding osteoarthritis, other forms of ruthritis and conditions leading ,o 
back pain. 

In both aspects of the invention the amounts of the fatty acids for daily administration 
are 1 0 mg to 1 0 g preferably 100 mg to 5 g and very preferably 300 mg to 3 g and of the sugar 
amines 10 mg to 20 g, preferably 100 mg to 5 g and very preferably 300 mg to 3 g, preferably 
m corresponding molar amounts to the fatty acid where the two are not chemically combined 
The compounds may be applied by oral, enteral, parenteral or topical routes. The compounds 
may be used directly in liquid form, or be formulated as emulsions, powders, tablets, or hard 
or soft gelatin capsules or in any other appropriate form known to those skilled in the art. 

The invention is illustrated by the following synthesis and application examples. 
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SYNTHETIC ROUTES 



Synthesis of the sugar amine derivatives will require the formation of ester and/or 
amide bonds. 

1 . Any reasonable method of ester synthesis mav he -,„„i;«i t i 

vr . ^ynmesis ma y be applied to glucosamine itself or suitable 

N-derivatives, especially: 

(i) by reaction of .he glucosamine or derivative whhacidchlor.de, acid anhydride o, 
su.tably activated ester, e.g. 2,4-dini.ropheno, ester, with or without a suitable organic tertiary 
base, eg. pyridine, in a suitable inert solvent, e.g. dichlotomethane, m d at . « emperatee 
between 0° and 120°C. 

(ii) by reaction of the glucosamine or derivative with acid, or acid short or medium 
cham alky! ester, in the presence of a suitable acid catalyst, e.g. 4-toluene sulphonic acid with 
or wtthou. a suitable inert solvent, e.g. toluene, a. a temperature between 50° and 1 80«C such 
-ha, the water or a,eoho, formed in the .action is removed, e.g. by azeotropy or m der 
vacuum 



(...) by reaction of glucosamine or derivative with acid in the presence of a 
condensing agent, e.g. 1,3-dicyclohexylcarbodiimide, with or without a suitable organic base 
e g. 4-(N,N-dime,hy,ami„„)pyridme in an inert solvent, e.g dichlotomethane, a, a temperature 
between 0° and 50°C. 



(.v) by reaction of glucosamine or derivative with acid, or acid short or medium chain 
aM ester „r activated ester e.g. vi„ yl , ta tite presence of a hydrolase enzyme, e.g. Novozym- 
435 , wtth or without a suitable solvent, e.g. ,e„-bmanol, a, temperamres between 20° and 
80 C under conditions such that the water or alcohol byproduct Wed in ft. ^ cti(m „ 
removed from the reaction mixture, e.g by molecular sieves or under vacuum 
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(v) by reaction „f acid wi,h a suitable glucosamine derivadve, e.g. tosytate, with or 
wdhou. ,h= presence of a suitable base, e g potassium carbonate, in a suitable inert solvent 
eg. dtmetliylformamide, and at a temperature between 0" and ] 80°C. 

(iv) by reaction of acid ester (UFA-COOY) with the glucosamine or derivative in ,he 
presence of a catalytic amount of an alkoxtde of , yp e MW whe re M is an alkali o r aKaline 
earth metal, e.g. sodium, and Y is an alky, group containing 1-4 carbon atoms which may be 
branched or unmatched and saturated or unsaturated. The reaction is carted out with or 
wtthou, a suitable solvent, e.g. toluene, a, temperatures between 50° and 18 0«C such that the 
lower alcohol, HOY, formed is removed from the reaction mixture, e.g. hy azeotropy or under 
vacuum. ^ 



2. Auy reasonable method of amide synthests may be applied and especially: 

(1) by reaction of the glucosamine or derivative with acid chloride, acid anhydride or 
smtably activated ester, e.g. N-hydroxysuccinimide, with or withou, the presence of an 
organic tertiary base, e.g pyridine, in a suitable inert solvent, e.g. dichloromethane, and at a 
temperature between 0° and 120°C. 

(ID by reaction of the glucosamine or derivative with acid in the presence of a 
condensing agent e.g. 1,3-dicyclohexylcarbodiimide win, or without a suitable organic base 
e.g. 4-(N.N-dum,hy,ami„o)pyridine, in an inert solvent, e.g dich.oromethane, a, a tetnperamre 
between 0° and 50°C. 

(ill) by reaction of the glucosamine or derivative e.g. N-acetyl or N-t-BOC 
butoxycarbony.)) with acid, or acid short or medium chain alky, eater or activated eater e g 
vmyl, in the presence of a hydrolase enzyme, e.g. Novozym-435™, with or without a amiable 
solvent, e.g. ,«-bu,a„ol, a, temperatures between 20" and SO'C under condition, such mat 
the water or alcohol byproduct formed in the reaction is removed form me reaction mixture 
e.g. molecular sieves or under vacuum. 
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SPECIFIC SYNTHESES AND FORMULATIONS 

The invention is illustrated by way of example in the following: 
Example 1 

N-(z, 2 . z -octadeca-6,9,12-rtenoyl)-D-8lucosamide 
(Synthesis of amide of GLA with glucosamine) 

Pm '-P~no f2A z.oc t adeca-o^ 

A solution of ,«-oc,adeca-6,9,12- t rie„oyl chloride in me ,h y ,ene chloride was added 
dropwise to a cooled solution n f m t a ed 
chloride The re f ^Mroxysuccntmide and triethylamine in methylene 

chlonde The teact.on was sti^d f or . ^ hour after addition ' 

analysts tndtcated complete reacrion. The reaction mixture was poured into hexle <J d 
and concentrated to yield z z z-octadec.fi o ta , • °'<"o hexane, filtered 

y a ^ ZOCK deca-6,9,12-tnenotcacid,N-hydroxysuccinimide ester,,, 
pale yellow, fairly viscous oil. cmimtae ester as a 

Par. 2 - preparation of N-(z,z,z.octadeca-6,9,12. tri enoy,)-D- g l„cosamide 

A solution of z.z.z-octadeca-^.^-tnenoic acid, N-hydroxysuccinimide ester in THF 
(fetraftydronnan) was added to a solution of D-^sanune and sodium hydr„ g en cTbo^ 

™ « room tentperature and the resulting nrixhue was s ti„ed ovenj, under ^ 
A lay r o U Ml wWch had formed a ^ ^ of ^ flask _ . 

o.l tnd.cafed tha, ., waa „ ot ^ desire, product Tire remaining so ,ution was concentred 
under reduced pressure to remove the bulk of the THF a a com *M'at«l 

THF - A dense wh "a so id formed Water 
was added and the solid recovered hy centrifugation Thta solid was washed wtth waj^ 
dnerl under h, g h vacuum ,0 yie.d N,z,z,z-oc t adeca-6,9, , 2- t rtenoy,)- D . gl ucosarnide as an off 
white amorphous solid. 
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Example 2 

N-( Z)2>Zj z, Z - eicosa . 5)8) H.14.1 7-pentaenoyD-D-glucosamide 
(Synthesis of amide of EPA with glucosamine) 

;°,r,; mp,e 1 but rep,acmg — ^.>^ ««. 

WW. osa- ,8.11,,4,,7-pentaenoic «M was prepaid N- fe2AZ , 2 .e ic osa. S , 8 ,„, 14 „. 
pemaenoyJ).D-8lucosamid= as an off-whi«e amorous solid. 

Example 3 

(Preparation of administration fomts comprising the above amides) 

«e products * Examples , and 2 mav be used wilhou( ^ n 
for the purposes referred to herein, for exampie the treatment of osteoarthritis, 

>. Sterne solutions for topica. or iocal administration containing 0.1 - 20% bv 
weight of the product. y 



2. Ora, pharmaceutical preparations eontatning ,00 mg to , g, „ 5 ml , of me 
product. ' U1C 



- Sterile pharmaceutical solutions for intravenous adnrinistiation contatnmg 0 1 
to 20% by weight of the product. 

Example 4 

(Capsules of glucosamine as a salt and fatty acids in natural form). 

Soft gelatin capsules conventional in themselves contain:- 
295 mg evening primrose oil (8% GLA) 
73 mg marine fish oil (8% EPA, 12% DHA) 
250 mg D-glucosamine sulphate. 2NaCl 
15 mg tocopheryl acetate antioxidant 
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and ,he capsules are administered six capsu.es per day for up ,o 12 weeks then 2 capsuies per 
day, to combat osteoarthritis. * 

Example 5 

(S^esrs of succinic aeid, am.de „ ith D- g ,ucosami„e, ester with 3-h y drox yP ro Py , ester of 
P ^ I: P-P^°non-(z, 2 ,^^^ 

A solution of z,z,z-oc,adeca-6,9,,2-,rie n oic aeid (,50 g , ,„ me,h y te„e chioride (500m,) was 

2 H '\~ ° f U " Pr ° Pane di °' (2058> ' '^^ex^ooditaide ( 30 8) 
an 4-(N,N-d,mem y ,ami„ o) p y ridi„e (S7 g ) in meth y ,e„e chloride (2.5,) a, room tempera J 
under nrtro^ When do indicate, th a t the reacrion Had 8 one ,o comp,e,io„, one eal 
mtxture was fl.tered. The fihrate was washed „i,h d,,ute h y droc„,oric acid, water an 
salted sodrum chioride soiutio. The soiution was dried, c_ed and purified h y dry 

Par. 2 preparation of butanedroic acid, monoester with I-fez.z-octadeca-6,9,,2- 
tnenoyloxy)-3-hydroxypropane 

A mixture of ■-fez-oc.adeca-6,9, 1 2-teieno y iox y )-3-h y drox y propane ( IO g) and succinic 
anh^d 3g) in dry DMF (fCOm,) was s to ed a, room temperahrre unfi, Cear JZ 
Th,s motion was eooied to 0°C and a soiution of .*< ta ^ Mj(niB j£ 
« K4.5 mI , ,n dr. THP (50m,) added dropwise to it. Afte r 3h, tie analgia indicated L 
of the monoester had reacted. A fe W more crystais o, succinic a„h y dride were added and 
stirring continued for a further ^0 rmn -ru~ . 

mn , A ^ 7116 reaCUon mixture w *s diluted with diethyl ether 

(250ml), washed with 2M hydrochloric acid (2 x ?snmn ♦ , 
. . . , .. 3Cld (2 x 250ml >' water (250ml) and brine (250ml) 

dried (sodium sulphate) and concentrated to dryness The m a r,ri*i • , 

. c dryness, ine material was used without further 

purification. "zuier 
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Oxay, chloride (3.9™,) was added ,o a solution of butanedioic acid, _ sr with ,. (zzz 
oc l adeca- S ,9,,2.,rie„o y ,o xy) -3- hy d roxypropme (Ug ) ,„ m e,hy,e„e MoMc p5m , ^ 
rntxhtre was stirred a, toon, .entire under nttrogen f or 2h and conc£ntra[ed _ ^ 
Hexane (75 „ added and ^ mixtee ^ ^ ^ J • 

w„h Kvo further P o r(ions of hexane to yield U C 3- te2 ,,oo ra deca-6, 9 , 12 .,rie„o ,ox y 
pro^Doxycarbonyi-4-butanoyI chloride as a pale yellow oil. 

Pari 4^ of K3-(,z,,oc,adeca-6,9., 2 - tri e„o y ,o xy)p ro Py l,ox y car b on y ,.4. b o,a n oic 

acid, N-hydroxysuccinimide ester 

■n ore^eae chloride was added dro P wrse to a cooled solution of N-hydroxysucclide 1 
tnethylanttne ^ cWoride . The reac(ion ^ ^ for ^ ^ 

was cotn P ete. Tic a„a, ys is indicated cotn P ,e,e reac,.on. The reaction mixuae was P oured in ,o 
hexane, filtered and concentrated ,o yield the ester as a P aie yellow oil. 

Par. 5: aeration of K(3<z,z, Z -oc te dec..6,9, 1 2-«e n oy 1 oxy)p r o P y,)oxyca I bo„y, M . 
butanoyl-D-glucosamide 

A solution of H3-( 2 ,z,z-oo t adeea-6,9,12- W e„oy,oxy) pr o P y„oxy ra rbony.-4.bu t a„oic acid N- 
hydros imide esler in ^ _ (o a ^^^^ ^ d , 

hydrogen carbonate ,n water a, roo m tetn^ and the .suiting nfixture was steed 
overntgh, under nitrogen. A layer of yellow oil a, the boriont of the fiasx was discarded 1 
the _g solution was concentraKd 

a solid which was recovered by centrioagatio, Tnis aoltd was washed with wa* 
2 *"< under Wgh vacuum to ^ , 

«r.e„oyloxy) prop yl)oxycarbony„-4-bu,anoy,-D.g,ucosa mi de as an off-white antorphous sol d 



12 



WO 98/52556 



PCT/GB98/01425 



Example 6 

l-(z,z,z-octadeca-6 J 9,12-trienyloxycarbonyl)-4-butanoyl-D-glucosamide 
(Synthesis of succinic acid, amide with D-glucosamine, ester with GLA alcohol) 

In a similar manner to Example 5 but replacing l-(z,z,z-octadeca-6,9,12-trienoyloxy)-3- 
hydroxypropane in Part 2 with Zj z, 2 -oct a deca-6,9, 1 2-trienol (prepared by reduction of z,z,z- 
octadeca-6,9,12-trienoic acid) was prepared l-(z,z,z-octadeca-6,9,12- trienyloxycarbonyl)-4- 
butanoyl-D-glucosamide as an off-white amorphous solid. 

Example 7 

Glucosammonium z,z,z-octadeca-6,9, 1 2-trienoate 
(Synthesis of glucosamine salt of GLA). 

z,z,z-Octadeca-6,9,12-trienoic acid (2.78g) is added dropwise with stirring under nitrogen to a 
solution of D-glucosamine (1.79g) in water (50 ml). Stirring is continued at room 
temperature until a clear solution results. Lyophilisation yields glucosammonium z,z,z- 
octadeca-6,9, 1 2-trienoate. 

The products of Examples 5 to 7 may be used in the manner of Examples 3 and 4. 
Disclaimer 

Published PCT specification WO 97/21434 (19 June 1997) gives e.g. At page 11 para. 1 a 
composition of N-acetyl glucosamine sulphate, glucosamine sulphate and chondroitin 
sulphate as "CHONDROX", to be used with EFAs, against arthritis and specifically osteo 
Arthritis (The glucosamine and fatty acids are not as mutual salts or otherwise in 
combination). The broad compositions claims herein thus do not extend to compositions 
comprising chondroitin sulphate as such or as "CHONDROX" 
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CLAIMS 



, C0mpMi,i ° ns 0 elucosa.nine and an essential fcuy acid, especially one or more of «he 
de,,a-o-de S a.ura,ed» „-6 and n-3 essentia, fatty acids sueh as OLA, DGLA, SA, EPA and 
CtlKr ,han """Positions comprising chondroitin sulphate. 

2. Glucosamine and an essential fany acid (especially as listed in claim 1) when in 
contention covale„«,y or as a mutual salt, paniculatly an amide, ester or amide-es,er 
denvatrve of glucosamine wherein one or more of the amino and hydroxy (uncttons caries a 
any acy, group derived from an n-6 or n-3 essentia, fatty acid, the farty acid being ,inked to 
the amrne or hydroxy function either direCy or through a linking compound itself having a 
carhoxyhc acid function and in the latter case being replaceable by a corresponding fatt y 
alcohol group esterifled to a second carboxylic acid function of the linking compound. 

3. Use of an essential fatty acid and (especially as listed in Cairn ,) and of ghrcosamine 
opnonafly ,n combination as in Cairn 2, or of one of them when the other is to be 
admtmstered separately, ,„ the preparation of a medicament for therapeutic or prophy.actic 
meatmen, of disease or deterioration in bodily carnlaginous tissue in pamculat ma, of the 
iotnts including those of the vertebta, column, more particular* in inflammatory join, 
condtttons tnCuding osteoanhritis, ofter forms of arthritis and condiuons leading to back 
pain, and such treatment itself. 

* The subjec, of any preceding Cairn, the amounts of ma (any acid for daily 
admm.stration being 10 mg ,o >0 g preferably ,00 mg ,o 5 g and very preferably 300 mg to 
3g and of me giucosamine ,0 mg ,o 20 g, preferab.y 100 mg ,o 5 g and more preferably 300 
mg to 3g, preferably ftmher i„ corresponding molar amounts to the fa«y acid where me two 
are not combined. 
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